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Description 

REPRODUCTION APPARATUS AND CONTENT INFORMATION REPRODUCTION 
METHOD 

Technical Field 

The present invention relates to reproduction apparatuses 
and content information reproduction methods and, more 
specif ically, to a reproduction apparatus and a content 
information reproduction method capable of instantaneous 
content output switching. 

Background Art 

As a recording/reproduction apparatus for content 
information, a possible type includes two recording media . For 
example, one is a hard disk, and the other is an optical disk. 

The hard disk is larger in capacity than the optical disk 
(e.g., 80 GB to 160 GB) , and thus has such characteristics as 
enabling recording or reproduction of content information 
without preparation or forethought about how much capacity is 
left available. Moreover, there is no need for disk attachment 
from outside, thereby enhancing usability due to no cost therefor, 
and no more trouble for disk insertion for every recording or 
reproduction . 

On the other hand, as to the optical disk, through recording 
of content information onto the" optical disk, the content 
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information can be extracted from the recording/reproduction 
apparatus to carry around. Also, in other 

recording/reproduction apparatuses, thus extracted content 
information can be reproduced, or other content information 
can be recorded onto the same optical disk. The problem here 
is that, for recording or reproduction of the content information 
as such, there needs to attach a disk to the 
recording/reproduction apparatus . 

Another problem is that the optical disk is expensive, 
exemplarily with a DVD-R (Digital Versatile Disk) of 4.7 GB 
capacity, a write-once disk is about 1000 yen, and a rewritable 
disk is about 2000 to 3000 yen. Further, the capacity, per 
disk, available for writing is relatively small compared with 
a hard disk, and thus recording has to be always done with a 
consideration for capacity availability. 

With the characteristics of hard disk and optical disk 
as such, the usage varies among cases, e.g., in a case of requiring 
recording only temporarily or requiring viewing only a few times , 
a hard disk may be selected for recording, and in a case of 
requiring permanent or semipermanent storage or requiring 
recording of any edition result, an optical disk may be selected 
for recording. 

Herein, when a hard disk is selected for data recording, 
the frequency of a sampling clock is set to 48 kHz. On the 
other hand, for DVD ( Digital Versatile Disk) reproduction, the 
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frequency of a sampling clock is set to 48 kHz or 96 kHz, and 
with a CD (Compact Disk) or a video CD, 44.1 kHz is used. 

Conventionally, such a sampling clock has been generated 
by changing the frequency of a single master clock itself. 

As a result, in an exemplary case where a hard disk is 
recorded with data using a clock of 48 kHz frequency while a 
CD is reproduced using a clock of 44.1 kHz frequency, the need 
arises to change the frequency setting made to the master clock 
every time mode switching is made from recording to reproduction . 
Therefore, this causes a problem of taking time to derive clock 
stabilization, and as a result, output audio is interrupted 
at every switching, momentarily failing in smooth audio 
switching. 

The present invention is proposed in consideration of 
such circumstances, and an object thereof is to provide 
instantaneous content switching. 

Disclosure of the Invention 

The present invention is proposed in consideration of 
such circumstances, and an object thereof is to provide 
instantaneous content switching . 

A reproduction apparatus of the present invention is 
characterized in including: frequency division means for 
frequency-dividing a predetermined master clock for outputting 
a first clock of a first frequency, and frequency-dividing the 
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master clock for outputting a second clock of a second frequency 
different from the first frequency; first content information 
output means for outputting first content information to be 
reproduced based on the first clock; second content information 
output means for outputting second content information to be 
reproduced based on the second clock; and reproduction means 
for making a selection between the first content information 
and the second content information, and reproducing the selected 
content information based on either the first clock or the second 
clock whichever corresponding to the selected content 
information . 

Out of the first and second content information, at least 
either of those can be regarded as content information having 
been recorded on a recording medium. 

Out of the first and second content information, at least 
either of those can be regarded as content information having 
been provided from outside the reproduction apparatus. 

The content information can be so configured as to include 
a signal as a result of multiplexing a video signal to an audio 
signal . 

The reproduction means is so structured as to combine, 
for reproduction, a video signal of the first content information 
and a video signal of the second content information, and based 
on either the first clock or the second clock whichever 
corresponding to the selected content information, reproduce 



4 



S03P0834 



an audio signal of the selected content information. 

A content information reproduction method of the present 
invention is characterized in including: a clock 
frequency-division step of frequency-dividing a predetermined 
master clock for outputting a first clock of a first frequency, 
and frequency-dividing the master clock for outputting a second 
clock of a second frequency different from the first frequency; 
and a reproduction step of receiving first content information 
to be reproduced based on the first clock and second content 
information to be reproduced based on the second clock, making 
a selection between the first content information and the second 
content information, and reproducing the selected content 
information based on either the first clock or the second clock 
whichever corresponding to the selected content information. 

A first clock of a first frequency is outputted by 
frequency-dividing a predetermined master clock, a clock of 
a second frequency different from the first frequency is 
outputted thereby, a selection is made between first content 
information and second content information, and the selected 
content information is reproduced based on either the first 
clock or the second clock whichever corresponding to the selected 
content information . 

Brief Description of the Drawings 

FIG. 1 is a diagram showing an exemplary structure of 
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a disk recording/reproduction apparatus of an embodiment to 
which the present invention is applied. 

FIG. 2 is a flowchart for illustrating a clock switching 
process of the disk recording/reproduction apparatus of FIG. 
1. 

FIG. 3 is a flowchart for illustrating a disk 
recording/reproduction process of the disk 

recording/reproduction apparatus of FIG. 1. 

FIG. 4 is a flowchart for illustrating the disk 
recording/reproduction process of the disk 

recording/reproduction apparatus of FIG. 1. 

FIG. 5 is a diagram showing the relationship between a 
video and audio currently in an output process. 

FIG. 6 is a diagram showing the relationship between a 
video and audio currently in the output process. 

FIG. 7 is a diagram showing the relationship between a 
video and audio currently in the output process in PinP mode. 

FIG. 8 is a diagram showing the relationship between a 
video and audio currently in the output process in PinP mode. 

Best Mode for Carrying Out the Invention 

FIG. 1 shows an exemplary structure of a disk 
recording/reproduction apparatus to which the present 
invention is applied. 

In this disk recording/reproduction apparatus 1, a 
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recording/reproduction section 5 records or reproduces content 
information exemplif iedby AV (Audio Video) signals with respect 
to a hard disk 5A or an optical disk 5B. AV signals recorded 
to the recording/reproduction section 5 or AV signals reproduced 
from the recording/reproduction section 5 are output to amonitor 
20 and a speaker 30, both of which are provided outside. A 
user specifies over a user interface (not shown) which to output 
to the monitor 20 and the speaker 30, the AV signals in a recording 
or reproduction process. 

Based on a signal coming from the user interface 
corresponding to such an user's operation, a control section 
2 exercises control over components of the disk 
recording/ reproduction apparatus 1 . For example, using an 
oscillation section 3 provided inside of the control section 
2, the control section 2 generates a master clock of a fixed 
frequency for supply to a frequency division section 4A and 
another frequency division section 4B. 

In the frequency division section 4A, a clock (clock used 
for recording or reproduction of the hard disk 5A) derived by 
frequency-dividing the master clock thus supplied from the 
oscillation section 3 at a predetermined frequency-division 
ratio is provided to a sampling rate converter 9, an A/D converter 
12, an encoder 13, and a clock selection section 6. 

On the other hand, in the frequency division section 4B, 
a clock (clock used for recording or reproduction of the optical 
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disk 5B) derived by frequency-dividing the master clock supplied 
from the oscillation section 3 at the predetermined 
frequency-division ratio is provided to a decoder 14, and the 
clock selection section 6. 

For example, digital AV signals coming over an i . LINK 
(trademark) , or digital AV signals received and output by a 
digital BS (Broadcasting Satellite) /CS (Communications 
Satellite) tuner (not shown) are input to a codec 7. Out of 
thus input digital AV (Audio Video) signals, the codec 7 clears 
(expands) compression of video signals for output to an 
NTSC decoder 8. 

Out of the input digital AV signals, the sampling rate 
converter 9 converts the sampling rate of digital audio signals 
into a sampling rate different therefrom for output to a 
switching section 10. 

A selection section 11 makes a selection between inputs 
from an analog tuner that is not shown or analog line inputs 
based on the user's operation, and thereamong, outputs analog 
video signals to the NTSC decoder 8, and analog audio signals 
to the A/D converter 12. 

The A/D converter 12 subjects thus input analog audio 
signals to A/D conversion, and outputs the conversion result 
to the switching section 10. 

The switching section 10 makes a selection between the 
digital audio signals provided by the sampling rate converter 
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9 and the digital audio signals provided by the A/D converter 
12 based on the user's instruction. 

The NTSC decoder 8 converts the digital video signals 
provided by the codec 7 or the analog video signals provided 
by the switching section 11 into digital video signals of the 
NTSC system. The conversion result is combined together with 
the digital audio signals provided by the switching section 

10 for output. 

Digital AV signals as a result of such signal combination 
are input to the encoder 13, and therein, encoded by a 
predetermined system. The encoding result is then supplied 
to the recording/reproduction section 5, and recoded on the 
hard disk 5A, for example. 

On the other hand, out of the digital AV signals as a 
result of signal combination, the digital video signals are 
supplied also to a video signal processing section 15 . Moreover, 
to the video signal processing section 15, supplied are the 
digital video signals as a part of the digital AV signals decoded 
by the decoder 14 after reproduced from the hard disk 5A or 
the optical disk 5B by the recording/reproduction section 5. 

The video signal processing section 15 combines, into 
a single frame image, the digital video signals supplied from 
both the NTSC decoder 8 and the decoder 14, and supplies the 
result to the NTSC encoder 16. The NTSC encoder 16 then encodes 
the supplied digital video signals, and outputs the resulting 
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video signal of the NTSC system to the monitor 20. 

Either the digital audio signals as a part of the digital 
AV signals provided from the NTSC decoder 8 or the digital AV 
signals provided by the decoder 14, the D/A converter 17 subjects 
those to D/A conversion, and outputs the conversion result to 
the speaker 30 . 

To the control section 2, a drive 10 0 is connected on 
an as needed basis. The drive 100 is attached with a magnetic 
disk 101 (floppy disk included), an optical disk 102 (CD-ROM 
(Compact Disk-Read Only Memory) , DVD (Digital Versatile Disk) 
included) , an magneto-optical disk 103 (MD (Mini-Disk) 
included) , or a semiconductor memory 104 on an as needed basis 
for data transmission and reception. 

By referring to the flowchart of FIG. 2, described next 
is a sampling clock switching process to be executed to a 
recording medium. Here, this process is started responsively 
when the disk recording/reproduction apparatus 1 is turned on. 

In step SI, the control section 2 initially sets the 
frequency f srec of a recording clock to 48 kHz, and the frequency 
fspb of a reproduction clock to 4 8 kHz. 

In step S2, the control section 2 makes a determination 
over a user interface whether a user has issued an instruction 
for data reproduction, recording, or through output. 

Here, "recording" means to recode, as described above, 
the data having been subjected to the encode process by the 



10 



S03P0834 



encoder 13 to the hard disk 5A. The data thus recorded on the 
hard disk 5A is transferred to the optical disk 5B for recording 
on an as need basis, e.g., in response to the user's request. 

Further, "reproduction" means to reproduce the data 
having been recorded on the optical disk 5B. 

Still further, "through output" means to output, to the 
monitor 20 and the speaker 30, the AV signals having been provided 
to the disk recording/reproduction apparatus 1 without 
recording to the recording/reproduction section 5. 

Until the user issues an instruction about his or her 
selection among reproduction, recording, or through output, 
the process of this step S2 is repeated. 

In step S2, when the determination is made that selected 
is reproduction, the control section 2 makes a determination 
in step S3 whether or not the audio signal to be reproduced 
from the optical disk 5B has the sampling clock frequency fs 
equal to the currently-set reproduction clock frequency fspb. 
When determined as not equal, the procedure goes to step S4 . 
In an exemplary case where the optical disk 5B attached to the 
recording/reproduction section 5 for reproduction in due time 
is an CD, the sampling frequency thereof is 44.1 kHz. On the 
other hand, when the optical disk 5A is a DVD, the sampling 
clock frequency thereof is 48 kHz or 96 kHz. 

If determined in step S3 that the audio signal to be 
reproduced has the sampling clock frequency fs not equal to 
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the currently-set reproduction clock frequency fspb, in step 
S4, the control section 2 sets the frequency-division ratio 
of the frequency division section 4B to a value for generating 
a clock of the frequency f s . That is, when the optical disk 
5B for reproduction is an CD, the frequency-division ratio is 
so set as to generate a clock having the frequency of 44.1 kHz, 
and with a DVD, the frequency-division ratio is so set as to 
generate a clock having the frequency of 48 kHz or 96 kHz. 

If determined in step 3 that the audio signal to be 
reproduced has the sampling clock frequency f s equal to the 
currently-set reproduction clock frequency fspb, the procedure 
skips the process of step S4 . 

After the process of step S4 is through, or if determined 
in step 3 that the audio signal to be reproduced has the sampling 
clock frequency f s equal to the currently-set reproduction clock 
frequency fspb, in step S5, the clock selection section 6 selects 
the reproduction clock provided by the frequency division 
section 4B based on the instruction coming from the control 
section 2. 

In step S6, in synchronization with the incoming 
reproduction clock, the D/A converter 17 subjects, to D/A 
conversion, the audio signals provided by the decoder 14, and 
outputs the conversion result to the speaker 30. 

To be more specific, in such a case, the 
recording/reproduction section 5 outputs the AV data reproduced 
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from the optical disk 5B to the decoder 14 for decoding therein. 
Out of the AV signals as a result of decoding performed in the 
decoder 14, video signals are supplied to the NTSC encoder 16 
via the video signal processing section 15, and then converted 
into video signal of the NTSC system. The conversion result 
is then output to the monitor 20 for display thereon. 

On the other hand, the audio data provided by the decoder 
14 is first subjected to D/A conversion by the D/A converter 
17, and then the conversion result is output from the speaker 
30. 

Thereafter, the procedure returns to step S2 to repeat 
the processes onward. 

On the other hand, in step S2, if determined that the 
user made a selection of recording or through output via the 
user interface, in step S7, the clock selection section 6 uses 
the instruction of the control section 2 as a basis to select 
the recording clock provided by the frequency division section 
4A. 

That is, in the disk recording/reproduction apparatus 
1, the data is recorded on the hard disk 5A for a time. To 
make data recording on the hard disk 5A as such, the recording 
clock has the frequency of 48 kHz . The frequency-division ratio 
of the frequency-division section 4A has been already applied 
with frequency-division ratio control in the process of step 
SI so as to generate a recording clock having the frequency 
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of 48 kHz. The recording clock thus generated by the frequency 
division section 4A is supplied to components to be needed for 
data recording on the hard disk 5A. 

That is, for example, the codec 7 first expands the video 
signals as a part of the incoming AV signals, and then outputs 
the expansion result to the NTSC decoder 8. The sampling rate 
converter 9 subjects the audio signals as a part of the incoming 
AV signals to sampling rate conversion using the clock having 
the frequency of 48 kHz provided from the frequency division 
section 4A. The conversion result is then output to the 
switching section 10 . 

The NTSC decoder 8 decodes the incoming video signals, 
and combines the resulting video signals of the NTSC system 
with the audio signals output from the switching section 10. 
In a case where an instruction has been made for recording, 
the AV signals as a result of signal combination are first encoded 
by the encoder 13 , and then supplied to the hard disk 5A for 
recording thereon. 

In an alternative manner, the video signals corresponding 
to tuner input or line input whichever selected by the selection 
section 11 are supplied to the NTSC decoder 8, and then decoded 
to be video signals of the NTSC system. The A/D converter 12 
subjects, to A/D conversion, the audio signals as a part of 
the AV signals provided by the selection section 11, and then 
forwards the conversion result to the NTSC decoder 8 via the 
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switching section 10 for signal combination with the video 
signals. Then, if an instruction has been made for recording, 
the AV signals as a result of signal combination are first encoded 
by the encoder 13, and then provided to the hard disk 5A for 
recording thereon . 

In step S8, the D/A converter 17 synchronizes with the 
recording clock generated by the frequency division section 
4A and selected by the clock selection section 6 so that the 
audio signals (audio signals in a recording process, or audio 
signals not recorded but put through) as a part of the AV signals 
provided by the NTSC decoder 8 are subjected to D/A conversion, 
and the conversion result is output to the speaker 30. 
Thereafter, the procedure returns to step S2 to repeat processes 
onward . 

When the through output is instructed, the AV signals 
provided by the NTSC decoder 8 are output from the monitor 20 
or the speaker 30 without being recorded on the hard disk 5A. 

By referring to the flowcharts of FIGS. 3 and 4, and FIGS. 
5 to 8, described next is a disk recording/reproduction process 
in a case where recording and reproduction are performed at 
the same time. 

In an exemplary case where the user makes an instruction 
for recording of AV signals of a predetermined channel received 
from an analog tuner (not shown), in step S21, the selection 
section 11 inputs the AV signals thus output from the tuner. 
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In response to the user's instruction coming over the 
user interface asking to start recording to the hard disk 5A, 
in step S22, the control section 2 detects such an instruction. 
In step S23, the control section 2 exercises control over the 
recording/reproduction section 5 to start recording of the AV 
signals received in the process of step S21 onto the hard disk 
5A. At this time, as described in the foregoing, the frequency 
fsrec for the recording clock is 48 kHz that has been set in 
step SI of FIG. 2. 

Further, at this time, as already described above, out 
of the AV signals recoded on the hard disk 5A after provided 
by the NTSC decoder 8 for encoding in the encoder 13, the video 
signals are input to the NTSC encoder 16 via the video signal 
processing section 15 for encoding therein, and then the encoding 
result is output to the monitor 20 for display thereon. Moreover, 
the audio signals as a part of the AV signals provided by the 
NTSC decoder 8 are output from the speaker 30 after subjected 
to D/A conversion by the D/A converter 17. 

As such, for example, the monitor 20 displays an image 
41 having been recorded on the hard disk 5A as shown in FIG. 
5, and the speaker 30 outputs audio RA corresponding to the 
recorded image . 

Under such circumstances, in an exemplary case where the 
user makes an instruction to reproduce the optical disk 5B, 
in step S24, the control section 2 detects such a user's 
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reproduction instruction made with respect to the optical disk. 
In this case, in step S25, the control section 2 sets a 
frequency-division ratio to the frequency division section 4B 
in such a manner that the clock to be generated has the frequency 
of 44.1 kHz or 96 kHz. The clock frequency is set to 44.1 kHz 
when the reproducing optical disk 5B is a CD or a video CD, 
and set to 96 kHz with a DVD. 

In step S26, the control section 2 exercises control over 
the recording/reproduction section 5 to start reproduction of 
the optical disk 5B, so that the resulting reproduction video 
and reproduction audio are both output. 

That is, the decoder 14 decodes the AV data reproduced 
from the optical disk 5B in synchronization with the clock 
provided by the frequency division section 4B, outputs the video 
data to the video signal processing section 15, and outputs 
the audio data to the D/A converter 17. 

The video signal processing section 15 displays thus 
received video signals on the monitor 20 via the NTSC encoder 
16. Also, the D/A converter 17 subjects thus received audio 
signals to D/A conversion, and outputs the conversion result 
from the speaker 30. 

After the processes executed as such, as shown in FIG. 
6, the monitor 20 accordingly displays a reproduction image 
42, and the speaker 30 outputs reproduction audio PA 
corresponding to the reproduction image 42. 
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At this time, the frequency of the clock provided to the 
D/A converter 17 shows a change- However, due to the fact that 
the clocks are each separately generated in the frequency 
division sections 4A and 4B, there is no need to wait until 
clock stabilization is derived. Accordingly, no audio 
interruption occurs at switching, thereby achieving 
instantaneous smooth switching. 

In the below, described is a case where the user makes 
an instruction for a PinP ( Picture in Picture ) mode by exercising 
control over the user interface with a desire to display two 
videos on the monitor 2 0 at the same time due to the state in 
which the optical disk 5B is instructed to be reproduced while 
the tuner input is recorded onto the hard disk 5A. 

When the control section 2 detects the instruction for 
PinPmode instepS27 f instepS28, the control section 2 exercises 
control over the video signal processing section 15 to make 
it select videos (videos instructed for . processing most 
recently) currently reproduced from the optical disk 5B as a 
master screen, and select videos (videos instructed previously 
for processing) having been recorded onto the hard disk 5A as 
a slave screen . 

Moreover, the control section 2 exercises control over 
the D/A converter 17 to make it select audio of the optical 
disk 5B selected as the master screen for audio. That is, in 
this case, selected is the audio corresponding to the 
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reproduction videos. 

In more detail , based on the control applied by the control 
section 2, the video signal processing section 15 executes an 
image combination process in such a manner that reproduction 
images from the optical disk 5B provided by the decoder 14 are 
regarded as the master screen, and images provided by the NTSC 
decoder 8 are regarded as the slave screen. The results are 
output to the monitor 2 0 via the NTSC encoder 16 for display 
thereon. Moreover, the D/A converter 17 is controlled by the 
control section 2, and outputs audio signals of the reproduction 
AV signals coming from the decoder 14. 

In such a manner, as shown in FIG. 7 , in this case, the 
monitor 20 displays, in PinP mode, the results derived by 
combining the reproduction image 42 coming from the optical 
disk 5B as the master screen and a recording image 41 coming 
from the NTSC decoder 8 as the slave screen. Then, output from 
the speaker 30 is the reproduction audio PA corresponding to 
the reproduction image 42 as the master screen. 

For switching between the images of the master screen 
and the images of the slave screen, the user makes an instruction 
for such switching. In response, in step S2 9, the control 
section 2 determines whether such a user 1 s instruction for image 
switching is detected, and if determined as detected, the 
procedure goes to step S30 for a process of switching the images 
of the master screen and the images of the slave screen. Also, 
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the switching process is executed in such a manner that audio 
signals corresponding to the recording image 41 after newly 
switched to the master screen are output to the speaker 30. 

That is, as shown in FIG. 7 , the reproduction image 42 
is displayed as the master screen, and as to the recording image 
41 having been displayed as the slave screen, as shown in FIG. 
8, the recording image 41 is now displayed as the master screen, 
and the reproduction image 42 is displayed as the slave screen. 
Then, output from the speaker 30 is the recording audio RA 
corresponding to the recording image 41 as the master screen. 
Also in this case, due to the fact that the clocks are each 
separately generated, switching is instantaneously performed 
without causing interruption . 

In step S29, if determined that no switching instruction 
has been detected, the process of step S30 is skipped. 

After the process of step S30 is through, or in step S29, 
if determined that no switching instruction has been detected, 
the control section 2 determines in step S31 whether or not 
an instruction has been made to end the PinP mode. If not 
instructed to end the PinP mode, the procedure returns to step 
S29 to repeat the processes onward. 

In step S31, if determined that the instruction made to 
end PinP mode has been detected, the procedure goes to step 
S32. The control section 2 then deletes the video of the slave 
screen, and exercises control over the video signal processing 
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section 15 to make it output only the videos of the master screen . 
Moreover, the control section 2 exercises control over the D/A 
converter 17 to make the speaker 30 select the audio 
corresponding to the master screen for output. 

Thereafter, when the user makes an instruction to end 
recording to the hard disk 5A, in step S33, the control section 
2 detects such an instruction. In this case, in step S34, the 
control section 2 exercises control over the 
recording/reproduction section 5 to stop the data recording 
operation to the hard disk 5A. 

Moreover, when the user makes an instruction to end the 
reproduction from the optical disk 5B, in step S35, the control 
section 2 detects such an optical disk reproduction end 
instruction. Then in step S36, the recording/reproduction 
section 5 is so controlled as to end the reproduction process 
with respect to the optical disk 5B. 

As such, the frequency division section 4A for generating 
clocks of the frequency fsrec for controlling audio to be 
recorded (controlling the hard disk 5A) is provided separately 
from the frequency division section 4B for generating clocks 
of the frequency fspb for controlling audio to be reproduced 
(controlling the optical disk 5B) . With such a structure, even 
if the clock frequency varies between recording clocks and 
reproduction clocks, those can be generated at the same time. 
Accordingly, this enables instantaneous audio switching 
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between recording and reproduction (disk switching, or content 
switching) . 

Described above is the case where the hard disk 5A and 
the optical disk 5B are used as recording media for recording 
in the recording/reproduction section 5. However, the 
recording media are not restricted thereto. Moreover, in the 
above embodiment, described is the case where the two video 
signals are displayed in PinP mode at the same time, and each 
corresponding audio signals are switched to each other for output . 
However, the objects for the switchingprocess are not restricted 
to such audio signals, and video signals may be regarded as 
objects for switching. 

The above-described series of processes may be executed 
by hardware, or executed by software. If such a series of 
processes are executed by the software, the corresponding 
software program is installed over a network or from a program 
storage medium to a computer incorporated in any hardware 
designed specifically therefor, or exemplarily general-purpose 
personal computer having various capabilities with various 
programs installed therein. 

As shown in FIG. 1, separately from the apparatus itself, 
the program storage medium is exemplified by package media 
including a program-installed magnetic disk 101, optical disk 
102, magneto-optical disk 103, semiconductor memory 104, or 
others, which is distributed for the purpose of programprovision 
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to users. 

Note that in this Description, the step of installing 
a program to be recorded on a program storage medium also includes , 
in addition to processes to be executed in a time series in 
the described order, processes to be executed not necessarily 
in a time series but in parallel or separately. 

Industrial Applicability 

As described in the foregoing, according to the present 
invention, any different recording media can be reproduced at 
the same time. What is more, even if clock frequency is varying 
for reproducing any two recording media, instantaneous 
switching can be achieved without causing content interruption . 
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